In this paper, we localize the zeros of the derivatives of a complex polynomial in some sets. These sets are relevant to the first and second derivative of the polynomial, and they are respectively disks and cardioid interiors.
Introduction
The localization of the zeros of the complex polynomials is very important area of the mathematics. The impossibility to find the zeros of any polynomials using the coefficients makes every statement here very significant. There exist many conjectures which are not proved, like Sendov's conjecture, Obreshkoff's conjecture. Their assertion is localized the zeros of the derivative of the any complex polynomial in some areas. Here we present some new results about the zeros of the derivative of the complex polynomials. These are Theorem3, Theorem4 and Theorem5. Their results could be applied for the localization of the zeros of the derivative of the polynomials-these are Theorem3 and Theorem4. In Theorem5 we localize the zeros of the second derivative of the complex polynomial.
We see that they must belong to the cardioid interiorities, created by the zeros of the given polynomial. Many of these results could be applied for the solving of the unproved conjectures.
Preliminaries
We note:
( , ) = { ∈ ℂ: | − | < } is the open disk.
( , ) ̅̅̅̅̅̅̅̅̅ = { ∈ ℂ: | − | ≤ } is the closed disk.
( , ) -the open cardioid interior -how to define it: after translation t, ( ) = ∈ ℝ and then rotation with angle = − arg ; ∈ ℂ. Then coordinates must satisfy
( , ) ̅̅̅̅̅̅̅̅̅ -the closed cardioidinterior.
Sendov`s conjecture: Let us put for ≥ 2, ( ) = ∏ ( − ) =1 , where ∈ (0,1) ̅̅̅̅̅̅̅̅̅ , = 1,2, … , . Then ′( ) has at least one zero in each of the disks ( , 1), ̅̅̅̅̅̅̅̅̅̅̅ = 1,2, … . 
Related results
If we assume ∉ (0,1) ̅̅̅̅̅̅̅̅̅ , then we obfain > 0 , whien is impossible. Proof: Let ∈ ℂ be such that ′ ( ) = 0. We except the trivial case ( ) = 0, which confirms the assertion.
Main results
Further we repeat the proof of Theorem 3 and we get 1 + 2 + ⋯ + = −1. 
